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I. INTRODOCTION 



The evoIutioD of helicopter design has proceaded far 
heyond the starting fcint where design decisions were based 
on a * trial and error* criteria. In major helicopter 
industry, the design process has evolved to a largely tech- 
nical discipline where, with the noted exceptions of techno- 
logical breakthroughs which cause a drastic departure from 
the norm (an example being the Hughes NOTAR, a helicopter 
without a tail rotor!), a new helicopter design is built by 
piecirc together critical design parameters in a fashion 
dictated by past successful designs. Those critl cal design 
parameters, logically, are determined by the intended user's 
requirements (e. g. , carrying capacity, and mission (scout 
vs. utility vs. attack)), performance requirements (e.g., 
speed, climb, and range), and the geometric requirements 
(e.g., length, and width). 

Definite relationships between these critical design 
parameters (30 have been selected), are frequently unavai- 
lable, or unknown, and are not used during the preliminary 
design process. By examining all possible pairings, or 
permutations, across a large number of present helicopter 
designs (10 have been chosen), one could produce equations 
cf curves which would consistent ly, accurately and quickly 
produce the quantitative value for the design parameter a 
designer seeks. 

A. 0EJECTI7ES AND SCOPE 



The objective of this thesis is to determine if quanti- 
tative relationships exist between the pairings of critical 
helicopter design parameters. If they do exist, specific 



equations of curves, forming a curve fit of the iata, 
specific constants, are to he determined. 



1 1 



and 



II. A IPBOAC H TO THE PROBLEM 



Thirty design parameter 
was compiled of the values 
helicopters. The 10 helico 
purposely tc represent a va 
aircraft (utility, heavy ut 
attack) , and old and new te 
to the late 1970*s, tc lend 
relationships for use in an 
design process. Selected d 
tive values for each cf the 
Appendix A. A planfcrm and 
copter, for referencing, is 
Table 1 is a brief summary 
of the helicopters chosen t 
thesis. 



s were selected and a data base 
of these design parameters for 10 
pters chosen were selected 
ried mix of single-mission 
ility, scout or observation, and 
chnology, ranging from the 1950’s 
creditability to the resulting 
y future preliminary aelicopter 
esign parameters, and the respec- 
chosen helicopters are listed in 
abstract picture of each heli- 
centained in the same Appendix, 
which illustrates the diversity 
o compile the data bas e for this 



Pairing each parameter sin 
yielded 435 permutations at th 
The pairings are referenced by 
pairing number ’1-30* pairs th 
Rotor Blade Radius, against th 
Maximum Gross Weight. Appendi 
listing of pairings, A simple 
was made of each pairing and, 
clear relationship existed, da 
yielding a curve equation with 
singular data points, and the 
curve equations, are depicted 
closeness of the curve fits, a 
indeed exist. 
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TABIE 1 

Summary Char acterist ics of Chosen Helicopters 



Mi 


lit ary 


We ign t 


Designator 


Class 


AH64 


Medium 


OH 


58C 


Light 


SH 


-3H 


Medium 


S- 


76 


Medium 


UH 


-60 A 


Medium 


CH 


-543 


Heavy 


CH 


-53D 


Heavy 


CH 


-53E 


Heavy 


AH 


-IS 


Medium 


UH 


-1H 


Medium 



Primary Year of 
Service Manufacture 



USA 


19 33 


USA 


19 69-78 


USN 


1961-72 


USN 


1 9 82 


USA 


1979 


USA 


19 74 


USN (MC) 


1969 


USN 


1981 


USA 


1 970-8 1 


USA 


1965-76 



Year of Mission 

Technology Purpose 

1970 Attack 

1960 Observation 

1950 Utility 

1970 Utility 

1970 Utility 

1960 Utility 

1960 Utility 

1970 Utility 

1960 AttacK 

1950 Utility 



In addition to original programs# two pre-exi sting 
computer pregrams were used to facilitate the accomplishment 
of the thesis objective. The data point plots were gener- 
ated with ’Helicopter Data Display’# written by Captain Gary 
Eishop# ISA, [Ref 1], and the curve fit evaluation was 
accomplished with ’Crvfit’# a Hewlett-Packard hand-held 
computer program, written by Commander Pat Sulli7an# USH# 
[Ref 2]. The ’Helicopter Data Display’ graphic output was 
re-si 2 €d to meet the requirements for thesis submission# and 
the pre-existing data base revised with additions of data 
from 3 more helicopters, a deletion of 1# and correction of 
some incorrect data. The ’Crvfit’ program was used as is, 
with an acceptance criteria, called the correlation factor# 
of .8 or greater. 
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Ill- SOLOTICN TO THE PROBLEM 



Of the first 435 fairings, 153 were cut from considera- 
tion following an initial consultation with Thesis Advisor 
Prof. Donald Layton tased on his own expertise. Those pair- 
ings disregarded from further evaluation are indicated ty a 
prefixed ’’XX” in Appendix B. An example of pairings which 
were disregarded outright were those involving 'Degree Twist 
of Blades’. By experience, and verified thru con versa tions 
with helicopter company representatives, 'Twist of the 
Blade’ has in the past been decided on by a ’what’s on the 
shelf’ selection criteria, thus explaining why some compa- 
nies produce helicopters predominantly with a -10 degree 
twist, while others produce helicopters predominantly with a 
-8 degree twist, or, a 0 degree twist. 282 simple X-Y plots 
of the remaining pairings were then generated, with the 
first number of each pairing designated as the X-abcissa, or 
horizontal axis, and the second number, as the Y-ordinate, 
or vertical axis. Plots appear in Appendix C and are refer- 
enced with figure numbers consistent with the method used to 
reference the initial pairings (Example: Fig 1-30) . The 
selection for further evaluation for determining curve fits 
was accomplished by empirically judging whether the data 
points tended to show that a relationship existed. Those 
figures referenced with a suffix ’a’ indicate that a rela- 
tionship does exist and a data point curve fit follows. The 
two examples are illustrated in Figures 3.1 and 3.2. 

The data of the data points plots that were questionable 
were submitted to the Crvfit program which made the final 
decision as to whether there was an interrelationship with a 
resulting program correlation factor of .8 or greater. 
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HELICOPTER DESIGN 



AE 4306/4900 



1. AH-64 

2. OH-58C 

3. SH-3H 

4. S-76 

6. UH-60A 




< 1000 - 



20.0 



25.0 30.0 

MAIN ROTOR RADIUS (FT) 



6. CH-54B 

7. CH-53D 

8. CH-53E 

9. AH-1S 

10. UH-1H 



Figure 3,1 Data Feint Plot Chosen to be Curve Fitted. 




Figure 3-2 Data Point Plot Chosen Not to be Curve Fitted, 
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At the same time, the ’Crvfit’ program determinei which of 4 
(four) curve types, linear (Type 1) , exponential (Type 2) , 
logarithiiic (Type 3), or power (Type 4), best fit the data 
points plotted. An example of cne of each of the 4 curves 
is illustrated in Figures 3.3 through 3,6, Curve fits for 
the respective pairings, referenced with a suffix *b’, indi- 
cating curve fit (Example: Fig 1-30b) , and which includes 

the best curve fit eguation, follow their respective data 
point plots in Appendix C. 




Figure 3.3 Exaaple of Type 1 Curve Fit. 
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MAIN ROTOR BLADE SPAN(FT) ROTOR SPEED (RPM) 




Figure 3-4 Exaaple of Type 2 Curve Fit. 




Figure 3.5 Example of Type 3 Curve Fit. 
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FUSELAGE LENGTH (FT) 




Figure 3., 6 Example of Type 4 Curve Fit. 
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IV. BE SPIT S AND C ONCL JSIONS 

282 fairings were evaluated to determine whether an 
interrelationship existed between the selected design param- 
eters. 185 were determined to produce positive curve fit 
data which net or exceeded the chosen correlation factor. 

Of the 30 design parameters selected for evaluation/ the 
parameters Maximum Grcss Weight and Operating Weight were 
most interactive, resulting in positive quantitative rela- 
tionships with 16 other parameters. This is understandable 
for both parameters are geometric parameters, driven by 
mission and performance requirements and both influence many 
of the ethers. 10 design parameters had no influence, 
resulting in no relationship with any other parameter. A 
demonstration of the validity of the derived relationships 
is illustrated as follows where both the curve fit equation, 
and an alternate method (used in AS 4306 Helicopter Design 
Manual [Ref 3]), are used to generate specific design param- 
eters of Gross Weight and Tail Rotor Radius. The results are 
compared to an existing, flying helicopter. 

Required: Compute Gross Height, MGH^ as a function of 
Tail Rotor Radius, RTR, given as 2.6 feet. 

Curve Fit - MGH = 324.88 x RTR 2.38 29 = 2^66 lbs 

Equation 

AE 43C6 - MGH = 591.716 x RTR 2.0 = 40 OO lbs 

Design Manual 
(Alternate Method) 

2.6 feet is the actual tail rotor radius of the OH58C 
Army Cbserva tion/Scout Helicopter whose actual Grcss 
Weight is 2550 lbs. 

By comparison, the curve fit equation generates a value 
or Grcss Weiqnt 24^ above actual design, whereas the 
alternate method generates a value 52 % above actual design. 

Table 2 lists the number of relationships, or the influence 
cf each design parameter upon each other. 
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TABLE 2 

ResultaDt B € la t ioD shi ps of Design Paraaeters 



TABLE 2 

B€sultant Belationships of Design Paraneters 
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The chjective of this thesis has been 
ing the clear relationships that exist 
copter design parameters. The curve fi 
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gn parameters that are encountered dur 
design process. 

Until technological breakthroughs fore 
from the established design norms dev 
30 years, the curve fit equations can 
7€, quicker, and more optimum solution 
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TABLE 3 

S€l€cted Design Parameters and NomenclatJire 



K 

2 . 

3, 

4, 

5, 

6 , 

7. 

8 , 
9. 

10 . 
1 1 . 
1 2 . 

13. 

14 . 
1 5. 
16. 

17 . 

18. 

19 . 

20. 

21 . 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 



Selected Design Parameters 



Nomenclature 



Main 

Tail 

Numbe 

Numbe 

Heigh 

above 

Speed 

Speed 

Cnori 

Chord 

Soan 

Span 

Twist 

Twist 

Profi 

Profi 

Disc 

(Ib/s 

Width 

Lengt 

Front 



Rotor Ra 
Rotor Ra 
r of Mai 
r of Tai 
t of Mai 
G round 
of Main 
of Tail 
of the 
of tne 
of the M 
of the I 
of Main 
of Tail 
le Drag 
le Drag 
Loading 
^ |t) 
or the 
h of the 
al Horiz 



dius (ft) 
dius (ft) 
n Rotor Bla 
1 Rotor Bla 
n Rotor Sys 
(ft) 

Rotor Syst 
Rotor Syst 
Main Rotor 
Tail Rotor 
ain Rotor B 
ail E o t or B 
Rotor Blad 
Rotor Blad 
of Main Rot 
of Tail Rot 
of Main Rot 

Fuselage (f 
fuselage { 
ontal Flat 



des 
des 
te m 

em (rpm) 
em (rpm) 

lade (ft) 
lade (ft) 
e 



or 

or 

or 



(degrees 

(degrees 

Blade 

Blade 

System 



-H) 

Plate 



Area 



R 

RTR 

3 

3TR 

HT 

RPM 

RPMTR 

C 

CTR 

RS 

RSTR 

THST 

TWSTR 

CDO 

CDDTR 

DL 

WDT 
L G H 
FH 



ront 




Vertical FI 



Forward Vel 
Maximum Range (nm) 
Rate of Climb, Maxi 
Power (fpm) 

Hover ceiling (IGE, 
effect) 

Hover Ceiling (OGE, 
effect) 

Length of Tail (ft) 
Operating Weight (1 
Load Weight (lb) 
Fuel Weight \lb) 
Maximum cross Weigh 



at Plate Area 
ocity (knots) 
mum Continuous 
in ground 
out of ground 

t) 

t (lb) 



FV 
VM 
R C 

HOVIGE 

H0VI3E 

LT 
0 WT 
LWT 
FWT 
MGW 
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TABLE 4 

Summary of Design Parameter Values 
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HELICOPTER PLAHFORHS AMD PICTURES 




HUGHES — AIRCRAFT; USA 




Figure A, 1 AH64 Planfora 




f 



1 




J 



Figure A. 2 OH58C PlanforM. 
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Sikonky SH-3H multi-^urpos« htiicopttr tor ASW and axpansion of flaet missilo dtftnca 



SIKORSKY — AIRCRAFT: USA 471 




Sikorsky SH*3H twln-«ngin«d multi>purpo«« amphibious halicoptar (Pilot Prf^s) 



Figure A, 3 SH-3H Planfora, 
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Sikorsky AUH-76 ifm^d utility h#licoptar, with •rt^frully mounted inti-erTnour mi»*4le« 




Figure A. 4 S-76 Planfora, 



27 



1 



USA; AIRCRAFT — SIKORSKY 




UH-60A Black Hawk, equipped with ertarnal ftoree support systetn. carrying 16 Hellfire mitSAtea in flight 

qualification teat 




Sikorsky UH-60A Black Hawk combat assault helicopter (Pilot Press) 



Figure A- 5 OH-60A Piaafor*- 
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Figure A- 6 CH-54B Planfora. 



29 




Sikortky CH-530 h«licopt«r oi tli« US Mann* Cerpa 




Figure A. 7 CH-53D Pianfora- 
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1 




Sikorsky CH-53S Super Stallion heavy-Uh helicopter. (three General Electric T6-4-GE-416 turPoahah engineer 




Sikorsky CH-53E Super Stallion heavy-lift helicopter fFiiut Press^ 



Figure A. 8 CH-53E Pianfora. 



3 1 





1 




8«<t AH-1S TOW/Cobf* with fl«t pl»t« cjnopy tnd miuiia l•une^^e^* (J. M. C. Cradiei^e) 




Figure A, 9 AH-1S Pianfom. 
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1 




Btll HH*1H Iroquois local bast rtscut htlicopttr in U8AF ttrvict 




J 



Figure A- 1 0 OH-IH Planfoci- 
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APPENDIX 3 



CfilllCAL DESIGN PABAHETEH PAIRINGS AND REFERENCE SYSTEM 



1 

2 

1 

3 

1 

4 

1 

5 



1 

6 

1 

7 

1 

8 

1 

9 

1 

10 

1 

1 1 
1 

12 

XX 1 

13 

1 

14 

XX 1 

15 

XX 1 

16 

XX 1 
17 



TABLE 5 

flain Rotor Radius Pairings 



MIN ROTOR ELADE RADIOS IN FEET 
TAIL ROTOR ELACE RADIOS IN FEET 

NAIN ROTOR ELADE RADIOS IN FEET 
NUNBER OF iNAIN ROTOR BLADES 

dAIN ROTOR SLADE RADIOS IN FEET 
NOdBER OF TAIL ROTOR BLADES 

dAIN ROTOR ELADE RADIOS IN FEET 
HEIGHT OF dAIN ROTOR SYSTEd ABOVE 
GROOND IN FEE! 

dAIN ROTOR ELADE'RADIOS IN FEET 
SPEED OF dAIN ROTOR SYSTEd IN RPM 

dAIN ROTOR ELADE RADIOS IN FEET 
SPEED OF TAIL ROTOR SYSTEM IN RPM 

MAIN ROTO? ELACE RADIOS IN FEET 
CHORD OF MAIN ROTOR BLADE IN FEET 

MAIN ROTOR ELADE RADIOS IN FEET 
CHORD OF TAIL ROTOR BLADE IN FEET 

MAIN ROTOR ELADE RADIOS IN FEET 
SPAN OF MAIN ROTOR BLADE IN FEET 

MAIN ROTOR BLADE RADIOS IN FEET 
SPAN OF TAIL ROTOR BLADE IN FEET 

MAIN ROTOR ELADE RADIOS IN FEET 
TWIST OF MAIN ROTOR BLADE IN DEGREES 

MAIN ROTOR ELADE RADIOS IN FEET 
TNIST OF TAIL ROTOR BLADE IN DEGREES 

MAIN ROTOR ELADE RADIOS IN FEET 
PROFILE DRAG OF MAIN ROTOR ELADE 

MAIN ROTOR ELACE RADIOS IN FEET 
PROFILE DRAG OF TAIL ROTOR ELADE 

MAIN ROTOR ELADE RADIOS IN FEET 
DISC LOADING OF THE MAIN ROTOR SYSTEM 

MAIN ROTOR ELADE RADIOS IN FEET 
WIDTH OF THE FOSSLAGS IN FEET 
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1 

18 

1 

19 

1 

20 

1 

21 

1 

22 

1 

23 

1 

24 

1 

25 

1 

26 

1 

27 

1 

28 

1 

29 

1 

30 



- MAIN ROTOR BLADE RADIUS IN FEET 

- LENGTH OF THE FUSELAGE IN rZET 

- MAIN ROTOR BLADE RADIUS IN FEET 

- FRONTAL FLAT PLATE AREA IN SQUARE FEET 

- MAIN ROTOR BLADE RADIUS IN FEET 

- VERTICAL FLAT PLATE AREA IN SQUAR E FEET 

- MAIN ROTOR BLADE RADIUS IN FEET 

- MAXIMUM VELOCITY IN KNOTS 

- MAIN ROTOR BLADE RADIUS IN FEET 

- MAXIMUM RANGE IN NAUTICAL MILES 

- MAIN ROTOR BLADE RADIUS IN FEET 

- RATE CF CLIMB IN FEET PER MINUTE, 
MAXIMUM CONTINUOUS POWER 

- MAIN ROTOR BLADE RADIUS IN FEET 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- MAIN ROTOR BLADE RADIUS IN FEET 

- HOVER CEILING (CUT OF GROUND EFFECT) 

IN FEET 

- MAIN ROTOR BLADE RADIUS IN FEET 

- LENGTH OF THE TAILBOOM IN FEET 

- MAIN ROTOR BLADE RADIUS IN FEET 

- OPERATING WEIGHT IN POUNDS 

- MAIN ROTOR BLADE RADIUS IN FEET 

- LOAD WEIGHT IN POUNDS 

- MAIN ROTOR BLADE RADIUS IN FEET 

- FUEL WEIGHT IN POUNDS 

- MAIN ROTOR BLADE RADIUS IN FEET 

- MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 6 

Tail Botor Radius Pairings 



XX 



2 

3 

2 

4 



XX 



2 

5 



XX 2 
6 



7 

XX 2 

8 

2 

9 

XX 2 
10 

2 

11 

XX 2 
12 

2 

13 

XX 2 

14 

2 

15 
2 

16 

XX 2 

17 

XX 2 

18 



TAIL ECTOR BLADE RADIOS IN FEET 
HQ.'IBER 0? WAIN ROTOR BLADES 

TAIL ROTOR BLADE RADIUS IN FEET 
NUMBER OF TAIL ROTOR BLADES 

TAIL ROTOR BLADE RADIUS IN PEET 
HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

TAIL ROTOR BLADE RADIUS IN FEET 
SPEED OF MAIN ROTOR SYSTEM IN RPM 

TAIL ROTOR BLADE RADIUS IN FEET 
SPEED OF TAIL ROTOR SYSTEM IN RPM 

TAIL ROTOR BLADE RADIUS IN PEET 
CHORD OF MAIN ROTOR BLADE IN FEET 

TAIL ROTOR BLADE RADIUS IN FEET 
CHORD OF TAIL ROTOR BLADE IN FEET 

TAIL ROTOR BLADE RADIUS IN PEET 
SPAN OF MAIN ROTOR BLADE IN FEET 

TAIL ROTOR BLADE F^ADIUS IN FEET 
SPAN OF TAIL ECTOR BLADE IN FEET 

TAIL ROTOR BLADE RADIUS IN FEET 
TWIST OF MAIN ROTOR BLADE IN DEGREES 

TAIL ECTOR BLADE RADIUS IN FEET 
TWIST OF TAIL ROTOR BLADE IN DPIGR EES 

TAIL ROTOR BLADE RADIUS IN FEET 
PROFILE DRAG OF MAIN ROTOR BLADE 

TAIL ROTOR BLADE RADIOS IN FEET 
PROFILE DRAG OF TAIL ROTOR BLADE 

TAIL ROTOR BLADE RADIUS IN PEET 
DISC LOADING OF THE MAIN ROTOR SYSTEM 

TAIL ROTOR BLADE RADIUS IN FEET 
WIDTH OF THE FUSELAGE IN FEET 

TAIL ROTOR BLADE RADIUS IN PEET 
LENGTH OF THE FUSELAGE IN PEET 



3 6 



XX 



XX 



XX 



XX 



2 


- 


TAIL KC30R ELA CE 


RADIUS 


IN 


^ 7 T? ^ 


19 


— 


FRONTAL FLAT PLAT 


E AREA 


IN 


SQUARE FE 


2 




TAIL ROTOR BLADE 


RADIUS 


IN 


FEET 


20 




VERTICAL FLAT PLA 


TE AREA 


IN SQUAR £ F 


2 




TAIL ROTOR ELADE 


RADIUS 


IN 


FEET 


21 


— 


MAXIMUM VELOCITY 


IN KNOTS 




2 




TAIL ROTOR ELACE 


RADIUS 


IN 


FEET 


22 


— 


MAXIMUM RANGE IN 


NAUTICAL 


MILES 


2 




TAIL ROTOR ELADE 


RADIU S 


IN 


FEET 


23 


- 


RATE OF CLIMB IN 


FEET PS 


E 


MINUTE, 






MAXIMUM CONTINUOUS POWER 






2 




TAIL ECTOR ELACE 


RAD lUS 


IN 


FEET 


24 




HOVER CEILING (IN 
IN FEET 


GROU ND 




FFECT) 


2 


— 


TAIL ROTOR ELACE 


RADIUS 


IN 


FEET 


25 


— 


HOVER CEILING (CUT OF GROUND EFFECT) 






IN FEET 








2 


— 


TAIL ECTOR ELADE 


RADIUS 


IN 


FEET 


2b 


— 


LENGTH OF THE TAILSOOM IN 


FEET 


2 


— 


TAIL ROTOR ELADE 


RADIUS 


IN 


FEET 


27 


— 


OPERATING WEIGHT 


IN POUNDS 




2 


— 


TAIL RCTOR ELADE 


RADIUS 


IN 


FEET 


28 


— 


LOAD WEIGHT IN POUNDS 






2 


— 


TAIL ROTOR ELADE 


RADIUS 


IN 


FEET 


29 




FUEL WEIGHT IN POUNDS 






2 


— 


TAIL ROTOR ELADE 


RADIUS 


IN 


FEET 


30 


— 


MAXIMUM GROSS WEIGHT IN. 


PO UNDS 
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TABLE 7 

Muaber of Hain Botor Blades Pairings 



3 

4 

3 

5 



3 

6 

3 

7 

3 

8 

XX 3 
9 

3 

10 

XX 3 

1 1 

3 

12 

XX 3 

13 

3 

14 

XX 3 

15 

3 

16 

3 

17 

3 

18 
3 

19 



NUMBER CF MAIN BOTOR BLADES 
NUMBER OF TAIL ROTOR BLADES 

NUMBER OF MAIN ROTOR BLADES 
HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

NUMBER OF MAIN ROTOR BLADES 
SPEED CF MAIN BOTOR SYSTEM IN RPM 

NUMBER OF MAIN ROTOR BLADES 
SPEED OF TAIL ROTOR SYSTEM IN RPM 

NUMBER OF MAIN BOTOR BLADES 
CHORD CF MAIN ECTCR BLADE IN FEET 

NUMBER OF MAIN ROTOR BLADES 
CHORD OF TAIL ROTOR BLADE IN FEET 

NUMBER OF MAIN ROTOR BLADES 
SPAN OF MAIN ROTOR BLADE IN FEET 

NUMBER OF MAIN ROTOR BLADES 
SPAN OF TAIL RCTOE BLADE IN FEET 

NUMBER OF MAIN ROTOR BLADES 

TWIST OF MAIN ROTOR BLADE IN DEGREES 

NUMBER OF MAIN BOTOR BLADES 

TWIST OF TAIL ROTOR BLADE IN DEGREES 

NUMBER OF MAIN ROTOR BLADES 
PROFILE DRAG CF MAIN ROTOR BLADE 

NUMBER OF MAIN ROTOR BLADES 
PROFILE DRAG OF TAIL ROTOR BLADE 

NUMBER OF MAIN ROTOR BLADES 

DISC LOADING OF THE MAIN ROTOR SYSTEM 

NUMBER CF MAIN ROTOR BLADES 
WIDTH OF THB FUSELAGE IN FEET 

NUMBER OF MAIN ECTOR BLADES 
LENGTH OF THE FUSELAGE IN FEET 

NUMBER OF MAIN ROTOR BLADES 

FRONTAL FLAT PLAT B AREA IN SQUARE FEET 
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3 

20 

3 

21 

3 

22 

3 

23 

3 

24 

3 

25 

3 

26 

3 

27 

3 

28 

3 

29 

3 

30 



- NUMBER OF MAIN ROTOR BLADES 

- VERTICAL FIAi ELATE AREA IN SQUARE FEET 

- NUMBER OF MAIN ROTOR BLADES 

- MAXIMUM VELOCITY IN KNOTS 

- NUMBER OF MAIN ROTOR BLADES 

- MAXIMUM RANGE IN NAUTICAL MILES 

- NUMBER OF MAIN ROTOR BLADES 

- RATE OF CLIMB IN FEET PER MINUTE, 
MAXIMUM CONTINUOUS POWER 

- NUMBER OF MAIN ROTOR BLADES 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- NUMBER OF MAIN ROTOR BLADES 

- HOVER CEILING (CUT OF GROUND EFFECT) 

IN FEET 

- NUMBER OF MAIN ROTOR BLADES 

- LENGTH OF THE TAILBOOM IN FEET 

- NUMBER OF MAIN ROTOR BLADES 

- OPERATING WEIGHT IN POUNDS 

- NUMBER OF MAIN ROTOR BLADES 

- LOAD WEIGHT IN POUNDS 

- NUMBER OF MAIM ROTOR BLADES 

- FUEL WEIGHT IN POUNDS 

- NUMBER OF MAIN ROTOR BLADES 

- MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 8 

Nuaber of Tail Rotor Blades Pairings 



XX 


4 

5 


XX 


4 

6 




4 

7 


XX 


4 

8 




4 

9 


XX 


4 

10 




4 

11 


XX 


4 

12 




4 

13 


XX 


4 

14 




4 

15 


XX 


4 

16 


XX 


4 

17 




4 

18 


XX 


4 

19 


XX 


4 

20 



NUMBER OF TAIL ROTOR BLADES 
HEIGHT OF MAIN ROTOR STSTEM ABOVE 
GROUND IN FEET 

NUMBER OF TAIL ROTOR BLADES 
SPEED OF MAIN FOTCR SYSTEM IN RPM 

NUMBER OF TAIL ROTOR BLADES 
SPEED OF TAIL ROTOR SYSTEM IN RPM 

NUMBER OF TAIL ROTOR BLADES 
CHORD CF MAIN ROTOR BLADE IN FEET 

NUMBER OF TAIL ROTOR BLADES 
CHORD OF TAIL ROTOR BLADE IN FEET 

NUMBER OF TAIL ROTOR BLADES 
SPAN CF MAIN RCTOn BLADE IN FEET 

NUMBER OF TAIL ROTOR BLADES 
SPAN OF TAIL ROTOR BLADE IN FEET 

NUMBER OF TAIL ROTOR BLADES 

TWIST OF MAIN ROTOR BLADE IN DEGREES 

NUMBER OF TAIL ROTOR BLADES 

TWIST OF TAIL ROTOR BLADE IN DEGREES 

NUMBER OF TAIL ROTOR BLADES 
PROFILE DRAG OF MAIN ROTOR BLADE 

NUMBER OF TAIL ROTOR BLADES 
PROFIIE DRAG OF TAIL ROTOR BLADE 

NUMBER OF TAIL ROTOR BLADES 

DISC LOADING OF THE MAIN ROTOR SYSTEM 

NUMBER OF TAIL ROTOR BLADES 
WIDTH OF THE FUSELAGE IN FEET 

NUMBER OF TAIL ROTOR BLADES 
LENGTH OF THE FUSELAGE IN FEET 

NUMBER OF TAIL ROTOR BLADES 

FRONTAL FLAT PLATE AREA IN SQUARE FEET 

NUMBER OF TAIL ROTOR BLADES 

VERTICAL FLAT PLATE AREA IN SQUARE FEET 



40 



4 

21 

XX 4 
22 

XX 4 
23 



4 

24 



4 

25 



4 

26 

4 

27 

4 

28 

4 

29 

4 

30 



NU.'IBER OF TAIL ROTOR BLADES 
WAXi:iUr] VELOCITY IN KNOTS 

NU'^BER OF TAIL ROTOR BLADES 
NAXINUM RANGE IN NAUTICAL MILES 

NUMBER OF TAIL ROTOR SLADES 
RATE OF CLIMB IN FEET PER MINUTE, 
MAXIMUM CONTINUOUS POWER 

NUMBER OF TAIL ROTOR BLADES 
HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

NUMBER OF TAIL ROTOR BLADES 

HOVER CEILING (CUT OF GROUNE EFFECT) 

IN FEET 

NUMBER OF TAIL ROTOR BLADES 
LENGTH OF THE TAILBOOM IN FEET 

NUMBER OF TAIL ROTOR BLADES 
OPERATING HEIGHT IN POUNDS 

NUMBER OF TAIL ROTOR BLADES 
LOAD WEIGHT IN POUNDS 

NUMBER OF TAIL ROTOR BLADES 
FUEL HEIGHT IN POUNDS 

NUMBER OF TAIL ROTOR BLADES 
MAXIMUM GROSS HEIGHT IN POUNDS 
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TABLE 9 



5 

6 

XX 5 
7 
5 
3 

XX 5 
9 

XX 5 
10 

XX 5 
11 

XX 5 
12 

XX 5 

13 
5 

14 

XX 5 

15 
5 

16 
5 

17 
5 

18 
5 

19 
5 

20 
5 

21 



Height of flaiu Hotor System Pairings 



- HEIGHT OF MAIN KOTOR SYSTEil ABOVE 
GROUND IN FEET 

- SPEED OF .IAIN ROTOR SYSTEM IN RPM 

- HEIGHT OF MAIN HOTOR SYSTEM ABOVE 
GROUND IN FEET 

- SPEED OF TAIL ROTOR SYSTEM IN RPM 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- CHORD OF MAIN ROTOR BLADE IN FEET- 

- .HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- CHORD OF TAIL ROTOR BLADE IN FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- SPAN OF MAIN HOTOR BLADE IN FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- SPAN OF TAIL ROTOR BLADE IN FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- TWIST OF MAIN ROTOR BLADE IN DEGREES 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- TWIST OF TAIL ROTOR BLADE IN DEGREES 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- PROFILE DRAG OF MAIN ROTOR BLADE 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- PROFILE DRAG OF TAIL ROTOR BLADE 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- DISC LOADING OF THE MAIN RCTOR SYSTEM 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- WIDTH OF THE FUSELAGE IN FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- LENGTH OF THE FUSELAGE IN FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- FRONTAL FLAT PLATE AREA IN SQUARE FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- VERTICAL FLAT PLATE AREA IN SQUARE FEET 

- HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

- MAXIMUM VELOCITY IN KNOTS 



4 2 



5 

22 

5 

23 

5 

24 

5 

25 

5 

26 

5 

27 

5 

28 

5 

29 

5 

30 



HEIGHT OF MAIN F.OTOR SYSTEM ABOVE 
GROUND IN FEET 

MAXIMUM RANGE IN NAUTICAL MILES 

HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

RATE OF CLIMB IN FEET PER MINUTE, 
MAXIMUM CONTINUOUS POWER 

HEIGHT OF MAIN ROTOR SYSTEM ABOVE 
GROUND IN FEET 

HOVER CEILING (IN GROUND EFFECT) 
IN FEET 



HEIGHT OF 
GROUND IN 
HOVER CSI 
IN FEET 

HEIGHT OF 
GROUND IN 
LENGTH OF 

HEIGHT OF 
GROUND IN 
OPERATING 

HEIGHT OF 
GROUND IN 
LOAD WEIG 

HEIGHT OF 
GROUND IN 
FUEL HEIG 

HEIGHT OF 
GROUND IN 
MAXIMUM G 



MAIN ROTOR S 
F E ^ T 

LING^ (CUT OF 



MAIN ROTOR S 
FEET 

THE TAILBOOM 

MAIN ROTOR S 
FEET 

WEIGHT IN PO 

MAIN ROTOR S 
FEET 

HT IN POUNDS 



YSTEM ABOVE 
GROUND EFFECT) 

YSTEM ABOVE 
IN FEET 
YSTEM ABOVE 
UNDS 

YSTEM ABOVE 



MAIN ROTOR SYSTEM ABOVE 
FEET 

HT IN POUNDS 



MAIN ROTOR S 
FEET 

ROSS HEIGHT I 



YSTEM ABOVE 
N POUNDS 
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TABLE 10 

Speed of Hain Bctor Pairings 



6 - SPEED C? .IAIN BOTCH SYSTEM IN R?M 

7 - SPEED OF TAIL ROTOR SYSTEM IN RPM 

6 - SPEED OF MAIN FOTCR SYSTEM IN RP M 

8 - CHORD OF MAIN EOTCR BLADE IN FEET 

XX 6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

9 - CHORD OF TAIL ROTOR BLADE IN FEET 

6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

10 - SPAN OF MAIN ROTOR BLADE .IN FEET 

XX 6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

6 - SPEED OF MAIN FCTOR SYSTEM IN RPM 

12 - TWIST OF MAIN ROTOR BLADE IN DEGREES 

XX 6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

13 - TWIST OF TAIL ROTOR BLADE IN DEGREES 

6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

14 - PROFILE DRAG OF MAIN ROTOR BLADE 

XX 6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

15 - PROFILE DRAG OF TAIL ROTOR BLADE 

6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

16 - DISC LOADING OF THE MAIN RCIOR SYSTEM 

XX 6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

17 - WIDTH OF THE FUSELAGE IN FEET 

6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

18 - LENGTH OF THE FUSELAGE IN FEET 

6 - SPEED OF MAIN EOTCR SYSTEM IN RPM 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

6 - SPEED OF MAIN ROTOR SYSTEM IN RPM 

20 - VERTICAL FLAT PLATE AREA IN SQUARE FEET 

6 - SPEED OF MAIN EOTCR SYSTEM IN RPM 

21 - MAXIMUM VELOCITY IN KNOTS 

XX 6 - SPEED OF MAIN EOTCR SYSTEM IN RPM 

22 - MAXIMUM RANGE IN NAUTICAL MILES 
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6 

23 



6 

24 



6 

25 



XX 6 
26 

6 

27 

6 

28 

XX 6 

29 

6 

30 



SPEED OF .IAIN ROIGR SYSTEN IN R??1 
RATE OF CLIMB IN FEET PER MINUTE^ 
MAXIMUM CONTINUOUS POWER 

SPEED OF MAIN ROTOR SYSTEM IN RPM 
HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

SPEED OF MAIN BOTCH SYSTEM IN RPM 
HOVER CEILING (CUT OF GROUND EFFECT) 
IN FEET 

SPEED OF -MAIN BOTCR SYSTEM IN RPM 
LENGTH OF THE TAILBOOM IN FEET 

SPEED OF MAIN ROTOR SYSTEM IN RPM 
OPERATING WEIGHT IN POUNDS 

SPEED CF MAIN FOTCR SYSTEM IN RPM 
LOAD WEIGHT IN POUNDS 

SPEED OF MAIN ROTOR SYSTEM IN RPM 
FUEL WEIGHT IN POUNDS 



SPEED CF MAIN FOTCR SYSTEM IN RPM 
MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 11 

Speed of Tail Sotor Radius Pairings 



XX 


7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




8 


— 


CHORD 


OF 


MAIN 


ROTOR 


BLADE 


IN 


FEET 




7 




SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




9 


— 


CHORD 


OF 


TAIL 


ROTOR 


BLADE 


IN 


FEET 


XX 


7 




SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 


, 


10 


— 


SPA N 


OF 


MAIN 


ROTOR BLADE IN FEET 




7 




SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




11 


— 


SPAN 


OF 


TAIL 


ROTOR BLADE IN F 


EET 


XX 


7 




SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




12 


— 


TWIST 


OF 


MAIN 


ROTOR 


BLADE 


IN 


DEGR EES 




7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




13 


— 


TWIST 


OF 


TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 


XX 


7 




SPEED 


OF 


TAIL 


ROTOR 


S YSTEM 


IN 


RPM 




14 


— 


PROFILE 


DRAG 


OF MAIN 


ROTOR 


BLADE 




7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




15 


— 


PROFILE 


DRAG 


OF TAIL 


ROTOR 


ELADE 




7 




SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




16 


— 


DISC 


LOADING 


OF THE 


MAIN ROTOR SYSTEM 


XX 


7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




17 


— 


WIDTH 


OF 


THE 


FUSELAGE IN FEET 




XX 


7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




18 


— 


LENGTH OF THE 


FUSELAGE IN 


FEET 




7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




19 


— 


FRONTAL 


FLAT 


PLATE AREA IN 


SQUARE FEET 


XX 


7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




20 


— 


VERTICAL 


FLAT 


PLATE 


AREA IN SQUARE FEET 




7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




21 


— 


HAXIHUM 


VELOCITY IN 


KNOTS 






XX 


7 


— 


SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




22 


— 


MAXIMUM 


RANGE 


IN NAUTICAL 


MIL 


ES 


XX 


7 




SPEED 


OF 


TAIL 


ROTOR 


SYSTEM 


IN 


RPM 




23 


— 


RATE 


OF 


CLIMB 


IN FEE 


T PER 


MINUTE, 



;1AXIMU« CONTINUOUS POWER 
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7 

24 

7 

25 

7 

26 

7 

27 

7 

28 

7 

29 

7 

30 



— 


SPEED 


OF TA 


IL 


ROTOR S 


Y STEM 


IN 


HP 


M 


- 


HOVER 


CEIL I 


NG 


(IN GRO 


U ND E 


ERECT) 






IN FEET 














SPEED 


OF TA 


IL 


ROTOR S 


Y ST E M 


IN 


RP 


M 


- 


HOV ER 


CEIL I 


NG 


(CUT OF 


GROU 


NC E 


FF 


ECT) 




IN EE 


ET 












SPEED 


OF TA 


IL 


ROTOR S 


Y ST E M 


IN 


RP 


M 


• 


LENGT 


H OF T 


HE 


TAII300 


M IN 


EEET 








SPEED 


OF TA 


IL 


ROTOR 3 


YSTEM 


IN 


RP 


M 


— 


OPERATING W 


EIGHT IN ? 


0 UNDS 










SPEED 


OF TA 


II 


ROTOR S 


YSTEH 


IN 


RP 


M 


— 


LOAD 


WEIGHT 


IN 


POUNDS 












SPEED 


OF TA 


IL 


ROTOR S 


YSTEM 


IN 


RP 


M 


— 


FUEL 


WEIGHT 


IN 


POUNDS 












SPEED 


OF TA 


11 


ROTOR S 


YSTEM 


IN 


RP 


M 


- 


HAXIH 


UM GRC 


SS 


WEIGHT 


IN PO 


UNDS 
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8 

9 

8 

10 

XX 8 
1 1 

8 

12 

XX 8 

13 

8 

14 

XX 8 

15 

S 

16 

XX 8 

17 

8 

18 
8 

19 
8 

20 
8 

21 

XX 3 
22 

XX 8 
23 



8 

24 



TABLE 12 

Chord ot Hain Botor Blade Pairings 



CHORD C? MAIN FOTCR SLADE IN FEET 

CHORD OF TAIL ROTOR SLADE IN FEET 

CHORD OF MAIN ROTOR BLADE IN FEET 

SPAN OF MAIN ECTOR BLADE IN FEET 

CHORD OF MAIN ROTOR BLADE IN FEET 
SPAN OF TAIL ROTOR BLADE IN FEET 

CHORD OF MAIN' ROTOR BLADE IN FEET 

TWIST OF MAIN ROTOR BLADE IN DEGREES 

CHORD OF MAIN ROTOR BLADE IN FEET 

TWIST OF TAIL ROTOR SLADE IN DEGR EES 

CHORD OF MAIN ROTOR SLADE IN FEET 

PROFILE DRAG OF MAIN ROTOR BLADE 

CHORD OF MAIN ROTOR SLADE IN FEET 
PROFILE DRAG OF TAIL ROTOR BLADE 

CHORD OF .MAIN ROTOR BLADE IN FEET 
DISC LOADING OF THE MA.IN ROTOR SYSTEM 

CHORD OF MAIN ROTOR BLADE IN FEET 
WIDTH OF THE FOSELAGE IN FEET 

CHORD OF MAIN ROTOR BLADE IN FEET 
LENGTH OF THE FUSELAGE IN FEET 

CHORD OF MAIN ROTOR BLADE IN FEET 
FRONTAL FLAT PLATE AREA IN SQUARE FEET 

CHORD OF MAIN ROTOR BLADE IN FEET 
VERTICAL FLAT PLATE AREA IN SviUAR E FEET 

CHORD OF MAIN ROTOR BLADE IN FEET 
MAXIMUM VELOCITY IN KNOTS 

CHORD OF MAIN ROTOR BLADE IN FEET 
MAXIMUM RANGE IN NAUTICAL MILES 

CHORD OF MAIN ROTOR BLADE IN FEET 
RATE OF CLIMB IN FEET PER MINUTE, 
MAXIMUM CONTINUOUS POWER 

CHORD OF MAIN ROTOR BLADE IN FEET 
HOVER CEILING (IN GROUND EFRECT) 

IN FEET 



i 
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8 

25 

8 

26 

8 

27 

3 

26 

8 

29 

8 

30 



- CHORD CF AMU EOTCR BLADE IN FEET 

- HOVER CEILING (CUT OF GROUND EFFECT) 
IN FEET 

- CHORD Or MAIN ROTOR BLADE IN FEET 

- LENGTH OF THE TAILEOOK IN FEET 

- CHORD OF HAIN EOTCR BLADE IN FEET 

- OPERATING WEIGHT IN POUNDS 

- CHORD OF HAIN ROTOR BLADE IN FEET 

- LOAD WEIGHT IN POUNDS 

- CHORD CF MAIN FCTCR BLADE IN FEET 

- FUEL WEIGHT IN POUNDS 

- CHORD OF MAIN ROTOR BLADE IN FEET 

- MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 13 









Chord 


of TajJ. 


Rotor 


Blade 


Pairings 


XX 


9 




CHORD 


OF TAIL 


fOTCE 


BLADE 


IN 


FEET 




10 


— 


SPAN 


OF MAIN 


ROTOR 3 


LADE 


IN : 


FEET 




9 




CHORD 


OF TAIL 


FOTCR 


BLADE 


IN 


FEET 




1 1 


— 


SPAN 


OF TAIL 


ROTOR BLADE 


IN 


FEET 


XX 


9 




CHO R D 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




12 


— 


THIST 


OF MAIN 


ROTOR 


BLADE 


IN 


DEGR EES 




9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




13 


— 


TWIST 


OF TAIL 


ROTOR 


BLADE 


IN 


DEG REES 


XX 


9 


— 


CHORD 


OF TAIL 


ROTOR 


BL ADE 


IN 


FEET 




14 


— 


PROFILE DRAG 


OF MAIN 


ROTOR BLADE 




9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




15 


— 


PROFILE DRAG 


OF TAIL 


ROTOR BLADE 


XX 


9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




16 


— 


DISC 


LOADING 


OF THE 


MAIN 


ROTOR SYSTEM 


XX 


9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




17 


— 


WIDTH 


OF THE 


FOSELAG 


E IN 


FEET 


XX 


9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




18 


— 


LENGTH OF THE 


FUSELAGE IN 


FEET 


XX 


9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




19 


— 


FRONTAL FLAT 


PLATE AREA IN SQUARE FEET 


XX 


9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




20 


— 


VERTICAL FLAT 


PLATE 


AREA 


IN 


SQUAR E FEET 




9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




21 


— 


MAXIMUM VELOCITY IN 


KNOTS 








S 




CHO E D 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




22 


— 


HAXIHUM RANGE 


IN NAU 


II CAL 


MILES 


XX 


9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




23 


- 


RATE 


OF CLIMB 


IN FEET PER 


MINUTE, 








.1AXIMUM CONTINUCOS POWER 








9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




24 


— 


HOVER 


CEILING 


(IN GROUND 


EFFECT) 








IN FEET 












9 




CHORD 


OF TAIL 


ROTOR 


BLADE 


IN 


FEET 




25 


- 


HO V EE 


CEILING 


(OUT OF GROUND 


EFFECT) 








IN FE 


ET 
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9 


— 


CHORD 


OF TAIL 


ROTOR 


3L 


ADE 


IN 


FEET 


26 


— 


LZNGT 


H OF THE 


TAII300M 


IN 


FEE 


T 


9 




CHORD 


OF TAIL 


ROTOR 


3L 


ADE 


IN 


FEET 


27 


— 


OPERA 


TING WHIG 


HT IN 


PO 


UND 


S 




9 




CHORD 


CF TAIL 


ROTOR 


3L 


ADE 


IN 


FEET 


28 


• 


LOAD 


WEIGHT IN 


POUND 


S 








9 




CHORD 


CF TAIL 


ROTOR 


31 


ADE 


IN 


FEET 


29 


— 


FUEL 


WEIGHT IN 


POUND 


S 








9 




CHORD 


CF TAIL 


ROTOR 


31 


ADE 


IN 


FEET 


30 


— 


HAXIH 


UM GROSS 


WEIGHT 


I 


N POUND 


S 
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TABLE 14 

Span of Main Rotor Pairings 





10 


— 


SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




11 


— 


SPA N 


OF 


TAIL 


RCTCR BLADE IN 


F EZT 




10 




SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




12 


— 


TWI ST 


OF 


MAIN 


ROTOR BLADE IN 


DEGR EES 


XX 


10 




3 PA N 


OF 


MAIN 


ECTOR BLADE IN 


FEET 




13 


— 


TWIST 


OF 


TAIL 


ROTOR BLADE IN 


DEGR EES 




10 


— 


SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




14 


— 


PROFILE 


DRAG 


OF MAIN ROTOR BLADE 


XX 


10 




SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




15 


— 


PROFILE 


DRAG 


OF TAIL ROTOR E 


LADE 




10 


— > 


SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




16 


— 


DISC 


LOADI NG 


OF THE MAIN ROTOR SYSTEM 




10 


— > 


SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




17 


— 


WIDTH 


OF 


THE 


FUSELAGE IN FEET 




10 




SPAN 


OF 


MAIN 


RCTCR BLADE IN 


FEET 




18 


— 


LENGTH OF THE 


FUSELAGE IN FEET 




10 


— 


SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




19 


— 


FRONTAL 


FLAT 


PLATE AREA IN SQUARE FEET 




10 




SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




20 


— 


VERTICAL 


, FLAT 


ELATE AREA IN 


SQUARE FEET 




10 




SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




21 


— 


MAXIMUM 


VELOCITY IN KNOTS 




XX 


10 




SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




22 


— 


MAXIMUM 


RANGE 


IN NAUTICAL MILES 




10 


— 


SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




23 


— 


RAT S 


OF 


CLIMB 


IN FEET PEE MINUTE, 








MAXIM UM 


CONTINUOUS POWER 






10 




SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




24 


— 


HOVER 


CEILING 


(IN GROU ND EFFECT) 








IN FS 


ET 










10 




SPA N 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




25 


- 


HOV ER 


CEILING 


(CUT OF GROU NE 


; EFFECT) 








IN FEET 






10 


— 


SPAN 


OF 


MAIN 


ROTOR BLADE IN 


FEET 




26 


- 


LENGTH OF THE 


TAILBOOM IN FEET 
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10 - SPAN OF I'lAIN POTOR BLADE IN FEET 

27 - OPERATING WEIGHT IN POONDS 

10 - SPAN OF MAIN ROTOR BLADE IN FEET 

28 - LOAD WEIGHT IN POUNDS 

XX 10 - SPAN OF MAIN ECTOR BLADE IN FEET 

29 - FUEL WEIGHT IN POUNDS 

10 - SPAN OF MAIN ROTOR BLADE IN FEET 

30 - MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 15 

Span of Tail Hotor Pairings 



11 - SPAN CF TAIL HOTOR BLADE IN FEET 

12 - TWIST OF NAIN EOTCH BLADE IN DEGR EES 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

13 - THIST OF TAIL HOTOF. BLADE IN DEGREES 

XX 11 - SPAN OF TAIL HOTOR BLADE IN FEET 

14 - PROFILE DRAG OF MAIN HOTOR ELADE 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

XX 11 - SPAN OF TAIL ROTOR BLADE IN FEET 

16 - DISC LOADING OF THE MAIN HOTOR SYSTEM 

XX 11 - SPAN OF TAIL HOTOR BLADE IN FEET 

17 - WIDTH OF THE FUSELAGE IN FEET 

XX 11 - SPAN OF TAIL ROTOR BLADE IN FEET 

18 - LENGTH OF THE FUSELAGE IN FEET 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

20 - VERTICAL FLAT PLATE AREA IN SQUARE FEET 

11 - SPAN OF TAIL RCTOR BLADE IN FEET 

21 - MAXIMUM VELOCITY IN KNOTS 

XX 11 - SPAN OF TAIL ROTOR BLADE IN FEET 

22 - MAXIMUM RANGE IN NAUTICAL MILES 

XX 11 - SPAN CF TAIL ECTOR BLADE IN FEET 

23 - RATE OF CLIMB IN FEET PER MINUTE, 

MAXIMUM CONTINUOUS POJt EE 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

24 - HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

11 - SPAN OF TAIL ROTOR BLADE IN FEET 

25 - HOVER CEILING (CUT OF GROUND EFFECT) 

IN FEET 

11 - SPAN CF TAIL ROTOR BLADE IN FEET 

26 - LENGTH OF THE TAILBOOM IN FEET 
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1 1 


- SPA N 


CF 


TAIl 


RCTOR SLADE 


IN 


FEET 


27 


- OPERATING WEIGHT IN POUNDS 




11 


- SPAN 


OF 


TAIL 


RCTOR BLADE 


IN 


FEET 


28 


- LOAD 


WE. 


IGHT 


IN POUNDS 






XX 1 1 


- SPAN 


CF 


TAIL 


ROTOR BLADE 


IN 


FEET 


29 


- FUEL 


WEIGHT 


IN POUNDS 






1 1 


- SPAN 


CF 


TAIL 


RCTOR BLADE 


IN 


FEET 


30 


- NAXIUUM 


GRCSS WEIGHT IN 


POUNDS 
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TABLE 16 

Twist of Hain Rotor Blade Pairings 



12 - TWIST CF MAIN FOTCR BLADE IN DEGREES 

13 - TWIST OF TAIL ROTOR BLADE IN DEGREES 

12 - TWIST OF MAIN ROTOR BLADE IN DEGR EES 

14 - PROFILE DRAG OF MAIN ROTOR BLADE 

XX 12 - TWIST OF MAIN ROTOR BLADE IN DEGR EES 

15 - PROFILE DRAG OF TAIL ROTOR BLADE 

12 - TWIST OF MAIN FOTCR BLADE IN DEGREES 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

XX 12 - TWIST OF MAIN ROTOR BLADE IN DEGREES 

17 - WIDTH CF THE FUSELAGE IN FEET 

XX 12 - TWIST OF HAIN EOTCR BLADE IN DEGR EES 

18 - LENGTH OF THE FUSELAGE IN FEET 

XX 12 - TWIST CF MAIN FOTCR SLADE IN DEGR EES 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

XX 12 - TWIST OF MAIN ROTOR BLADE IN DEGREES 

20 - VERTICAL FIAT PLATE AREA IN SQUARE FEET 

12 - TWIST CF MAIN FOTCR BLADE IN DEGREES 

21 - MAXIMUM VELOCITY IN KNOTS 

XX 12 - TWIST OF MAIN ROTOR BLADE IN DEGR EES 

22 - MAXIMUM RANGE IN NAUTICAL MILES 

XX 12 - TWIST OF MAIN ROTOR BLADE IN DEGREES 

23 - RATE OF CLIMB IN FEET PER MINUTE, 

MAXIMUM CONTINUOUS POWER 



XX 12 
24 



TWIST OF MAIN ROTOR BLADE IN DEGREES 
HOVER CEILING (IN GROUND EFFECT) 

IN FEET 



XX 12 
25 



TWIST OF MAIN ROTOR BLADE IN DEGREES 
HOVER CEILING (CUT OF GROUND EFFECT) 
IN FEET 



XX 12 
26 



TWIST OF MAIN ROTOR BLADE IN DEGREES 
LENGTH OF THE TAILBOOM IN FEET 



XX 12 
27 



TWIST OF MAIN EOTCR BLADE IN DEGR EES 
OPERATING WEIGHT IN FOUNDS 



XX 12 - TWIST OF MAIN EOTCR BLADE IN DEGR EES 

28 - LOAD WEIGHT IN POUNDS 

XX 12 - TWIST CF MAIN EOTCR BLADE IN DEGR EES 

29 - FUEL WEIGHT IN POUNDS 

XX 12 - TWIST OF MAIN FOTCR BLADE IN DEGR EES 

30 - MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 17 

Twist of Tail Botor Blade Pairings 



XX 


13 


— 


TWIST CF TAIL 


RCTCR 


BLADE 


IN 


DEGR EES 




14 


— 


PRO FILE DRAG OF dAIN 


ROTOR 


BLADE 




13 




TWIST CF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




15 


— 


PROFILE DRAG CE TAIL 


ROTOR 


EIADE 


XX 


13 




TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




16 


— 


DISC LOADING OF THE 


MAIN RCTOR SYSTEM 


XX 


13 




TWIST CF.TAIL 


RCTCR 


BLADE 


IN 


DEGR EES 




17 


— 


WIDTH CF THE FOSEIAGE IN FEET 




XX 


13 


— 


TWIST OF TAIL 


ROTCR 


BLADE 


IN 


DEGR EES 




18 


— 


LENGTH OF THE 


FUSELAGE IN 


FEET 


XX 


13 


— 


TWIST OF TAIL 


ROTCR 


BLADE 


IN 


DEGREES 




19 


— 


FRONTAL FLAT PLATE AREA IN 


SQUARE FEET 


XX 


13 


— 


TWIST OF TAIL 


ROTCR 


BLADE 


IN 


DEGR EES 




20 


— 


VERTICAL FLAT 


PLATE 


AREA IN SQUAR E FEET 


XX 


13 


— 


TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




21 


— 


MAXIIIOM VELOCITY IN 


KNOTS 






XX 


13 


— 


TWIST OF TAIL 


ROTCR 


BLADE 


IN 


DEGR EES 




22 


— 


MAXIMUM RANGE 


IN NAUTICAL 


MILES 


XX 


13 


— 


TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




23 


- 


RATE OF CLIMB 


IN FEE 


T PER 


MINUTE, 








MAXIMUM CONTINUOUS POWER 






XX 


13 




TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




24 


— 


HOVER CEILING 


(IN GROUND EFFECT) 








IN FEET 










XX 


13 


— 


TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




25 


- 


HOVER CEILING 


{CUT OF GROUND 


EFFECT) 








IN FEET 








XX 


13 


— 


TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




26 


— 


LENGTH OF THE 


TAILBOOM IN 


FEE 


T 


XX 


13 




TWIST CF TAIL 


ROTOR 


BL ADE 


IN 


DEGR EES 




27 


— 


OPERATING WEIGHT IN 


POUNDS 






XX 


13 


— 


TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGREES 




28 


— 


LOAD WEIGHT IN 


POUNDS 






XX 


13 


— 


TWIST OF TAIL 


ROTOR 


SLADE 


IN 


DEGR EES 




29 


— 


FUEL WEIGHT IN 


i POUNDS 








13 


— 


TWIST OF TAIL 


ROTOR 


BLADE 


IN 


DEGR EES 




30 


— 


MAXIMUM GROSS 


WEIGHT 


' IN POUNDS 



57 



TABLE 18 

Profile Drag of flain Botor Blade Pairings 





14 


— 


PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






15 


— 


PROFILE 


DR AG 


OF TAIL ROTOR 


ELADE 






14 




PROFILE 


DRAG 


CF MAIN ROTOR 


ELADE 






16 


— 


DISC LOA 


DING 


OF THE MAIN RCTOR SY 


STEM 


XX 


14 




PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






17 


— 


WIDTH OF 


’ THE 


FUSELAGE IN F 


EET 




XX 


14 


— 


PROFILE 


DRAG 


CF MAIN ROTOR 


ELADE 






18 


— 


•LENGTH OF THE 


FUSELAGE IN 


FEET 




XX 


14 


— 


PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






19 


— 


FRONTAL 


FLAT 


PLATE AREA IN 


SQUARE 


FEET 


XX 


14 




PROFILE 


DRAG 


CF MAIN ROTOR 


ELADE 






20 


— 


VERTICAL 


FLAT 


PLATE AREA I 


N SQUAR 


E FEET 




14 




PROFILE 


DRAG 


CF MAIN ROTOR 


ELADE 






21 


— 


HA X I M a M 


VELOCITY IN KNOTS 






XX 


14 




PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






22 


— 


HAXIilUK 


RANGE 


IN NAUTICAL 


MILES 






14 




PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






25 


- 


RATE OF 


CLIH3 


IN FEET PER 


MINUTE, 










HAXIMUM 


CONTINUOUS POWER 








14 




PROFILE 


DRAG 


OF MAIN ROTOR 
(IN GROUND E 


ELADE 






24 


— 


HOVER CEILING 


FFECT) 










IN FEET 








14 


— 


PROFILE 


DRAG 


CF MAIN ROTOR 


ELADE 






25 




HOVER CE 
IN FEET 


:ILING 


(CUT OF GROU 


NE EFFE 


CT) 


XX 


14 


* 


PROFILE 


DRAG 


CF MAIN ROTOR 


ELADE 






26 


— 


LENGTH OF THE 


TAILBOOM IN 


FEET 






14 




PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






27 


— 


OPERATING WEIGHT IN POONDS 








14 




PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






28 


— 


LOAD WEIGHT IN POUNDS 






XX 


14 




PROFILE 


DRAG 


OF MAIN ROTOR 


ELADE 






29 


— 


FUEL WEIGHT IN POUNDS 








14 




PRO FILE 


DRAG 


OF MAIN ROTOR 


ELADE 






30 


- 


HAXIHUM 


GROSS 


WEIGHT IN PO 


UNDS 
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TABLE 19 

Profile Drag of Tail Botor Blade Pairings 



XX 15 - PROFILE DRAG OF TAIL ROTOR ELADE 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

XX 15 - PROFILE DRAG OF TAIL ROTOR ELADE 

17 - WIDTH OF THE FUSELAGE IN FEET 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

18 - LENGTH OF THE FUSELAGE IN FEET 

XX 15 - PROFILE DRAG OF TAIL ROTOR ELADE 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

XX 15 - PROFILE DRAG OF TAIL ROTOR ELADE 

20 - VERTICAL FLAT PLATE AREA IN SQUARE FEET 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

21 - MAXIMUM VELOCITY IN KNOTS 

XX 15 - PROFILE DRAG OF TAIL ROTOR ELADE 

22 - MAXIMUM RANGE IN NAUTICAL MILES 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

23 - RATE OF CLIMB IN FEET PER MINUTE, 

MAXIMUM CONTINUOUS POWER 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

24 - HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

25 - HOVER CEILING (CUT OF GROUND EFFECT) 

IN FEET 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

26 - LENGTH OF THE TAILBOOH IN FEET 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

27 - OPERATING WEIGHT IN POUNDS 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

28 - LOAD WEIGHT IN POUNDS 

XX 15 - PROFILE DRAG OF TAIL ROTOR ELADE 

29 - FUEL WEIGHT IN POUNDS 

15 - PROFILE DRAG OF TAIL ROTOR ELADE 

30 - MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 20 



Disc Loading of the Hain Rotor 



Systen Pairings 



16 - DISC LOADING CF THE MAIN ECTOR SYSTEM 

17 - iilDTH CF THE FUSELAGE IN FEET 

16 - DISC LOADING CF THE MAIN ECTOR SYSTEM 

18 - LENGTH OF THE FUSELAGE IN FEET 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

16 - DISC LOADING CF THE MAIN ROTOR SYSTEM 

20 - VERTICAL FLAT PLATE AREA IN SQUARE FEET 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

21 - MAXIMUM VELOCITY IN KNOTS 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

22 - MAXIMUM RANGE IN NAUTICAL MILES 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

23 - RATE OF CLIMB IN FEET PER MINUTE, 

MAXIMUM CONTINUOUS POWER 

16 - DISC LOADING OF THE MAIN ROTOR SYSTEM 

24 - HOVER CEILING (IN GROUND EFFECT) 

IN FEET 



XX 


16 


— 


DISC 


LOADING 


OF THE 


MAIN ROTOR 


SY 


STEM 




25 


— 


HOV ER 


CEILING (OUT 0 


F GROUND EFFE 


CT) 








IN FEET 








XX 


16 




DISC 


LOADING 


OF THE 


MAIN ROTOR 


SY 


STEM 




26 


— 


LENGT 


H OF TH 


E TAILBOOM IN FEET 






XX 


16 


• 


DISC 


LOADING 


CF THE 


MAIN ROTOR 


SY 


STEM 




27 


— 


OPERATING WEIGHT IN 


POUNDS 






XX 


16 




DISC 


LOADING 


OF THE 


MAIN ROTOR 


SY 


STEM 




28 


— 


LOAD 


WEIGHT 


IN POUNDS 






XX 


16 




DISC 


LCADI NG 


OF THE 


MAIN ROTOR 


SY 


STEM 




29 


— 


FUEL 


WEIGHT 


IN POUNDS 








16 




DISC 


LOADING 


OF THE 


MAIN ROTOR 


SY 


STEM 




30 


— 


MAXIMUM GROSS WEIGHT 


IN POUNDS 
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17 

18 

17 

19 

17 

20 

17 

21 

17 

22 

17 

23 

17 

24 

17 

25 

17 

26 

17 

27 

17 

28 

17 

29 

17 

30 



T1BL2 21 

Width of the Fuselage Pairings 



- WIDTH CF THE FUSELA3E IN FEET 

- LENGTH OF THE FUSELAGE IN FEET 

- WIDTH CF THE FUSELAGE IN FEET 

- FRONTAL FLAT PLATE AREA IN SQUARE FEET 

- WIDTH OF THE FUSELAGE IN FEET 

- VERTICAL FLAT PLATE AREA IN SQUARE FEET 

- WIDTH CF THE FUSELAGE IN FEET 

- MAXIMUM VELOCITY IN KNOTS 

- WIDTH CF THE FUSELAGE IN FEET 

- MAXIMUM RANGE IN NAUTICAL MILES 

- WIDTH OF THE FUSELAGE IN FEET 

- RATE OF CLIMB IN FEET PER MINUTE, 
MAXIMUM CONTINUOUS POWER 

- WIDTH OF THE FUSELAGE IN FEET 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- WIDTH CF THE FUSELAGE IN FEET 

- HOVER CEILING (CUT OF GROUND EFFECT) 

IN FEET 

- WIDTH OF THE FUSELAGE IN FEET 

- LENGTH OF THE TAILBOOM IN FEET 

- WIDTH CF THE FUSELAGE IN FEET 

- OPERATING WEIGHT IN POUNDS 

- WIDTH OF THE FUSELAGE IN FEET 

- LOAD WEIGHT IN POUNDS 

- WIDTH CF THE FUSELAGE IN FEET 

- FUEL WEIGHT IN POUNDS 

- WIDTH OF THE FUSELAGE IN FEET 

- MAXIMUM GROSS WEIGHT IN POUNDS 



o 1 



TABLE 22 

Length of Fuselage Pairings 



18 


— 


LENGTH OF THE 


FUS ELAGE 


I N 


FEET 


19 


— 


FRONTAL FLAT PLATE AREA IN 


SQUARE FE 


18 




LENGTH OF THE 


FUS ELAGE 


IN 


F EET 


20 


— 


VERTICAL FLAT 


ELATE AREA IN SQUAR E E 


18 


— 


LENGTH OF THE 


FUS ELAGE 


IN 


FEET 


21 


— 


ilAXIMUM VELOCITY IN KNOTS 




18 


* 


LENGTH OF THE 


FUSELAGE 


IN 


FEET 


22 


— 


HAXIfJUM RANGE 


IN NAUTICAL 


MILES 


18 




LENGTH OF THE 


FUSELAGE 


IN 


FEET 


23 


— 


RATE CE CLIMB 


IN FEET 


PER 


MINUTE, 






MAXIMUM CONTINUOUS POW 


ER 




18 




LENGTH OF THE 


FUSELAGE 


IN 


FEET 


24 


- 


HOVER CEILING 


(IN GROUND EFFECT) 






IN FEET 








18 




LENGTH OF THE 


FUSELAGE 


IN 


FEET 


25 


— 


HOVER CEILING 


(CUT OF 


GROUND EFFECT) 






IN FEET 






18 




LENGTH OF THE 


FUS ELAGE 


IN 


FEET 


26 


— 


LENGTH OF THE 


TAILBOOM 


IN 


FEET 


18 




LENGTH OF THE 


FUSELAGE 


IN 


FEET 


27 


— 


OPERATING WEIGHT IN POUNDS 




18 




LENGTH OF THE 


FUSELAGE 


IN 


FEET 


. 28 


— 


LOAD WEIGHT IN 


POUNDS 






XX 18 




LENGTH OF THE 


FUSELAGE 


IN 


FEET 


29 


— 


FUEL WEIGHT IN 


POUNDS 






18 


* 


LENGTH OF THE 


FUSELAGE 


IN 


FEET 


30 


- 


MAXIMUM GROSS 


WEIGHT IN POUNDS 
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TABLE 23 

Frontal Horizontal Flat Plate Area Pairiags 



19 - FRONTAL FLAT PLATZ AREA IN SQUARE FEE 

20 - VERTICAL FLAT PLATE AREA IN SQUARE FE 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

21 - MAXIMUM VELCCIIY IN KNOTS 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

22 - MAXIMUM RANGE IN NAUTICAL MILES 

XX 19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

23 - RATE OF CLIMB IN FEET PER MINUTE, 

MAXIMUM CONTINUOUS POWER 

XX 19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

24 - HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

XX 19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

25 - HOVER CEILING (CUT OF GROUNL EFFECT) 

IN FEET 

XX 19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

26 - LENGTH OF THE TAILBOOM IN FEET 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

27 - OPERATING WEIGHT IN POUNDS 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

28 - LOAD WEIGHT IN POUNDS 

XX 19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

29 - FUEL WEIGHT IN POUNDS 

19 - FRONTAL FLAT PLATE AREA IN SQUARE FEET 

30 - MAXIMUM GROSS WEIGHT IN POUNDS 
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tJjHJ 



TABLE 24 



Frontal ?ertical Flat Plate Area Pairings 



XX 



20 

21 



XX 20 
22 

20 

23 



20 

24 



20 

25 



XX 20 
26 

20 

27 

20 

28 

XX 20 

29 

20 

30 



VEHTICAL FLAT PLATE AREA IN SQUARE 
NAXI.'IUM VEICCITY IN KNOTS 

VERTICAL FLAT PLATE AREA IN SQUARE 
NAXINUM RANGE IN NAUTICAL MILES 



VERTICAL FLAT PLATE AREA IN SQUARE 
HATE OF CLIMB IN FEET PER 
MAXIMUM CONTINUOUS POWER 



SQUAR 

INUTE, 



SET 

EST 

EET 



VERTICAL FLAT ELATE AREA IN SQUARE 
HOVER CEILING (IN GROUND EFFECT) 

IN FEET 



FEET 



VERTICAL FLAT ELATE AREA IN SQUAR E F 
HOVER CEILING (CUT OF GROUND EFFECT) 
IN FEET 

VERTICAL FLAT ELATE AREA IN SQUARE 
LENGTH OF THE TAILBOOM IN FEET 

VERTICAL FLAT PLATE AREA IN SQUAR E 
OPERATING WEIGHT IN POUNDS 

VERTICAL FIAT ELATE AREA IN SQUARE 
LOAD WEIGHT IN POUNDS 



VERTICAL FLAT PLATE AREA IN SQUARE F 
FUEL HEIGHT IN POUNDS 

VERTICAL FLAT ELATE AREA IN SQUAR E F 
MAXIMUM GROSS WEIGHT IN POUNDS 



EET 

EET 
EET 
‘EET 
^ ^ ^ 
EET 



64 



TABLE 25 



Pairings 



Haiimua For¥arc Velocity 



XX 



XX 



21 - MAXIl'IUM velocity in knots 

22 - :4AXIMU« RANGE IN NAUTICAL MILES 

21 - MAXIMUM VELOCITY IN KNOTS 

23 - RATE OF CLIMB IN FEET PER MINUTE, 

MAXIMUM CONTINUOUS POWER 

21 - MAXIMUM VELOCITY IN KNOTS 

24 - HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

21 - MAXIMUM VELOCITY IN KNOTS 

25 - HOVER CEILING (CUT OF GROUND EFFECT) 

IN FEET 

21 - MAXIMUM VELOCITY IN KNOTS 

26 - LENGTH OF THE TAILEOOM IN FEET 

21 - MAXIMUM VELOCITY IN KNOTS 

27 - OPERATING WEIGHT IN POUNDS 

21 - MAXIMUM VELOCITY IN KNOTS 

28 - LOAD WEIGHT IN POUNDS 

21 - MAXIMUM VELOCITY IN KNOTS 

29 - FUEL WEIGHT IN POUNDS 

21 - MAXIMUM VELOCITY IN KNOTS 

30 - MAXIMUM GROSS WEIGHT IN POUNDS 



TABLE 26 

Haiimua Range Pairings 



22 

23 



XX 22 
24 



XX 22 
25 



XX 22 
26 

22 

27 

22 

28 

22 

29 

22 

30 



MAXIMUM RANGE IN NAUTICAL 
RATE OF CLIMB IN FEET PER 
MAXIMUM CONTINUOUS POWER 

MAXIMUM RANGE IN NAUTICAL 
HOVER CEILING (IN GROUND E 
IN FEET 

MAXIMUM RANGE IN NAUTICAL 
HOVER CEILING (CUT OF GROU 
IN FEET 

MAXIMUM RANGE IN NAUTICAL MILES 
LENGTH OF THE TAIL300M IN I EET 

MAXIMUM RANGE IN NAUTICAL MILES 
OPERATING WEIGHT IN POUNDS 



MILES 

MINUTE, 

MILES 

FFECT) 

MILES 

NC EFFECT) 



MAXIMUM RANGE IN NAUTICAL 
LOAD WEIGHT IN POUNDS 

MAXIMUM RANGE IN NAUTICAL 
FUEL WEIGHT IN POUNDS 

MAXIMUM RANGE IN NAUTICAL 
MAXIMUM GRCSS WEIGHT IN PO 



MILES 



MILES 



MILES 

UNDS 
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23 - 

24 - 

23 - 

25 - 

23 - 

26 - 
23 - 
21 - 
23 - 
28 - 
23 - 

29 - 
23 - 

30 - 



24 

25 

XX 24 

26 
24 

27 
24 

28 
XX 24 

29 
24 

30 



TABLE 27 

Rate of Clinb Pairings 

SATE OP CLIMB IN FEET PER MINUTE 

MAXIMUM CONTINUOUS POWER 

HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

RATE OF CLIMB IN FEET PER MINUTE 
MAXIMUM CONTINUOUS POWER 
HOVER CEILING (CUT OF GROU NI EFFECT) 
IN FEET 

RATE OF CLIMB IN FEET PER MINUTE 
MAXIMUM CONTINUOUS POWER 
LENGTH OF THE TAILBOOM IN FEET 

RATE OF CLIMB IN FEET PER MINUTE 
MAXIMUM CONTINUOUS POWER 
OPERATING WEIGHT IN POUNDS 

RATE OF CLIMB IN FEET PER MINUTE 
MAXIMUM CONTINUOUS POWER 
LOAD WEIGHT IN POUNDS 

RATE OF CLIMB IN FEET PER MINUTE 
MAXIMUM CONTINUOUS POWER 
FUEL WEIGHT IN POUNDS 

RATE OF CLIMB IN FEET PER MINUTE 
MAXIMUM CONTINUOUS POWER 
MAXIMUM GROSS WEIGHT IN POUNDS 

TABLE 28 

Hover Ceiling (IGE) Pairings 



- HOVER CEILING (IN GROUND EFFECT) 

IN F E T 

- HOVER CEILING (CUT OF GROUND EFFECT) 
IN FEET 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- LENGTH OF THE TAILBOOM IN FEET 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- OPERATING WEIGHT IN POUNDS 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- LOAD WEIGHT IN POUNDS 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- FUEL WEIGHT IN POUNDS 

- HOVER CEILING (IN GROUND EFFECT) 

IN FEET 

- MAXIMUM GROSS HEIGHT IN POUNDS 
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TABLE 29 

Hover Ceiling (OGE) Pairings 



25 - HOVER CZILI 

IN FEET 

26 - LENGTH OF T 

25 - HOVER CEILI 
IN FEET 

27 - OPERATING W 

25 - HOVER CEILI 
IN FEET 

28 - LOAD WEIGHT 

XX 25 - HOVER CEILI 
IN FEET 

29 - FUEL WEIGHT 

25 - HOVER CEILI 
IN FEET 

30 - MAXIMUM GRC 



NG (CUT OF GROUNC EFFECT) 
HE TAIL300M IN EEET 
NG (CUT OF GROUND EFFECT) 
EIGHT IN POUNDS 
NG (CUT OF GROUND EFFECT) 
IN POUNDS 

NG (CUT OF GROUND EFFECT) 
IN POUNDS 

NG (CUT OF GROUND EFFECT) 
SS WEIGHT IN POUNDS 



TABLE 30 

Length of Tail Pairings 



26 

27 

26 

28 

XX 26 

29 

26 

30 



LENGTH OF THE TAILBOOM IN FEET 
OPERATING WEIGHT IN POUNDS 

LENGTH OF THE TAILBOOM IN FEET 
LOAD WEIGHT IN POUNDS 

LENGTH OF THE TAILBOOM IN FEET 
FUEL WEIGHT IN POUNDS 

LENGTH OF THE TAILBOOM IN FEET 
MAXIMUM GROSS WEIGHT IN POUNDS 
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TABLE 31 

Operating leight Pairings 



27 - OPERATING WEIGHT IN POUNDS 

28 - LOAD WEIGHT IN POUNDS 

27 - OPERATING WEIGHT IN POUNDS 
2S - FUEL WEIGHT IN FOUNDS 

27 - OPERATING WEIGHT IN POUNDS 
30 - MAXIMUM GROSS WEIGHT IN POUNDS 



TABLE 32 

Load Weight Pairings 



28 - LOAD 


WEIGHT 


IN 


POUNDS 


29 - FUEL 


WEIGHT 


IN 


POUNDS 


28 - LOAD 


WEIGHT 


IN 


POUNDS 


30 - MAXIMUM GROSS 


WEIGHT IN POUNDS 



TABLE 33 

Fuel Weight Pairings 

29 - FUEL WEIGHT IN POUNDS 

30 - MAXIMUM GROSS WEIGHT IN POUNDS 



68 



APPENDIX C 



DATA POINT PLOTS, CURVE FITS, AND CURVE FIT EQUATIONS 



Main Rotor Radius Pairings. 



69 




m 







70 




(Id) sniavy yoioy iivi 



S ifl 7 t 



o<^^< 

03 (33 2 

<J < 

^ 03 X a 

^U3 n® o 

xxx'^x 

^OwcoD 

w<N<n ^id 



CO 

LLI 

a 

CC 



03 



. gqg 



^cn 



U3 

# 



•S 



Q- 

o 

o 

Qj 



(M 



-~r- 

a 

03 



“T“ 

O 

<N| 



o 

d 



o 

<o 



a 



(id) sniavu uoioy iivi 



Eiy . 1 -2a and 1- 2b. 



7 1 



20.0 26 0 30.0 36.0 40.0 20.0 25 0 30.0 35.0 40 0 

MAIN ROTOR RADIUS (FT) MAIN ROTOR RADIUS (FT) 




saavia yoioa nivi^ do ydai^riN 



tn ^ 




saavia yoioy NivyN yaai^nN 



Pig. 1 -3a and 1-3b. 



72 



20.0 26.0 30.0 36.0 40.0 20.0 25 0 30 0 35 0 40 0 

MAIN ROTOR RADIUS (FT) MAIN ROTOR RADIUS (FT) 




(id) misAS yoioy do ihoi3H 




UJ 

X 



saavig yoioy iivi yaai^nN 



H 



Fig. 1-4 and 1-5. 

7 3 




(1/^dy) Q33dS HOIOU NIVl^J 




^ (i^da) 033 ds aoloa nivi^ 



Fig. 1 -6d and l-6b. 
7 4 




(kMdy) Q33dS aOiOU 1IVi 






Ouu<-; 

^ 00 oi 2 

u < 
^ oox o 

uo cn ^ (O 
— cNtnWib 



CO 

LU 

Q 

a: 

LU 

H 

CL 

o 

y 

_J 

LU 




(vvda) Q33ds aoioa iivi 



fi'j. 1 -7a and l-7b. 



20 0 26.0 30.0 36.0 40.0 20.0 25 0 30.0 35 0 40 0 

MAIN ROTOR RADIUS (FT) MAIN ROTOR RADIUS (FT) 



REPRODUCED AT GOVERNMENT EXPEI 



3 lo I 

I ■ -L-r 




^ » J. w 

^ U9 O e <0 
X ^ X • X 

W IN O V id 



CO 

LU 

Q 



0 - 

O 

y 

crj 

X 




(jj)ayoHO Bovia yoioa nivi^ 



Fig. 1-8. 



76 



20.0 26.0 30.0 36.0 40.0 

MAIN ROTOR RADIUS (FT) 





Fig. 1-9a and 1-9b. 



77 



20 0 26 0 30 0 36.0 40.0 20.0 25 0 30.0 35.0 40 0 

MAIN ROTOR RADIUS (FT) MAIN ROTOR RADIUS (FT) 





(Id) NVdS 3QV19 HOlOy NIVl^ 




Fig. 1- 10a and l-10b. 



75 






{JJ)NVdS 3QV18 yOlOd lIVi 



Fig. 1- 1 la and 1- 1 1 b. 



7 5 




yoxoy Nivvv ovyg aiuoyy 




Fig. 1-12 and 1-14. 



30 



xxxi§ 

® /n! 00 05 9 



CJ < 
^ 05 X O 
Q kO cn (0 (O 

xXx"Tx 

Wt/5D 
•-* CM* cn ^ U3 





9NIQV01 )^Sia 



caQiii x 




(j < 

jSn«,§ 

xXX*Vx 

50 D 

•pi CM r3 




DNiavoi osia 



Pig. 1- 16d and 1-16b. 



a 1 



260 30.0 36.0 40.0 20.0 25 0 30.0 35 0 40 0 

MAIN ROTOR RADIUS (FT) MAIN ROTOR RADIUS (FT) 



REPRODUCED AT GOVERNMENT EXPET 



coO^ X 
U3U37 




o < 
^ 00 X o 

^ iOn ® 

I -1 ^ -1 

X ^ 2 I X 
<0 C0V)3 



O 

CO 

LU 

a 

pc 

JJ 

Z 

o 

o 

a 




(Id) HiQIM 3DV13Snd 



Fig. 1-17. 



82 



20.0 25.0 30.0 3B.0 40.0 

MAIN ROTOR RADIUS (FT) 




(Id) H10N31 30V13Srid 




(Id) H10N31 33V13Snd 



Fig. 1- 18a and 1-18b. 









(dS)v3yv iivid ivid iNoyd 



Fig, 1- 19a and 1-19b. 
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Tail Rotor Radius Pairings. 
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Fig, 2-27d and 2-27b. 
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FCETEAH AND HEHLETT PACKARD COaPOTEE PR0G2AJ1S 



A. *CBVPIT' (DETERflINATION OF COEYE FIT EQ0ATI01S) HP 



PEOGEAM 



This program «lll determln« a curve of best tit to a 
set of oata points. Tne tour standard curve types the 
program handles are; 



1 . 


L 1 near 


y 


• b*x a 




2. 


Exponent 1 al 


y 


, bx 

■ a*e 


(a>0) 


3. 


Logar 1 thmic 


y 


® b*Ln(x) 


a 


4 . 


Power 


y 


• a*x^ 


(a>0) 



The program will compute the coetficlents a and b In 
the equation of one of the above tour curve typos 

2 

as well as compute a value r called the coefficient 
of determination which Is a measure of the goodness of 
fit. Once a set of data has been f I t to a given curve 
type, a prediction may be made for the y-value given a 
new x-value, or a prediction may be made tor the 
x-value given a new y-valuo. The functions available 
on the top row of keys on the keyboard are Indicated 
In the following diagram. 






% 






pr 

J 



A 

Y 



X 



• T I A L . 



eES" 

T y 



These san>e functions are referenced In the examples 
and Instructions by enclosing trie name of the function 
on the key In square brackets C D- 

Example 1: Find the straight line which best fits the 

fol lowing data: 

n.t, 5.2), (4.5, 12.6), (8.0, 20.0), 

(10.0, 23.0), (15.6, 34.0) 

Then predict y when x*20 and predict x *^hen y*25. 

“CVJF" pQCX?. Into the 41C and SIZE 027. GTO 
"CVfF*’ and go Into USER mode. This puts the program 
counter In ROM and makes the curve fit functions 
available on the top row of keys. Pressing 
[initialized will Initialize the program. This clears 
registers R1 1 thru R24 so that a new set of data may 
be entered* In this example the 5 data points will be 
entered using the [ I '►D key. Key In each pair as 
X enter! y and push [ 




Do; See ; 



[initialized 




1 .0000 


1.1 ENTER 


5.2 


C rO 


2.0000 


4.5 ENTER 


12.6 


[ lO 


3.0000 


8.0 ENTER 


20.0 


r 1*1 


4.0000 


10.0 ENTER' 


23.0 


L 


5.0000 


15.6 ENTER' 


34.0 


C lO 


6.0000 



Al I the data has noi^ been entered and the parameters 
for the Curve will be computed next. Since In this 
example we are Interested In a straight line we key 1 

(J-1) and posh [SOLVE TYPE j3. >*hen execution stops 
the values a» b, and r are available In the stack as; 

Z; r and are also stored as ROdx b 

Yi a R09i a 

X: b RIO; r 

For this examp let 

Z; r»0.99903t>140. 

Y: a*3. 499147270 
X: D-1 .972047342 

The value r ranges between and and Is a measure 
of how well the data fits the given curve type. The 
sign of r Indicates whether tne data Is positively or 
negatively skewed. The closer r Is to one of the 
extremes +1 the better the fit. For this example the 
line has positive slope and the fit Is extremely good 
(all sample problems seem to work well). 

Having computed the values b and a (these remain 
stored In R08 I R09 until new data Is Input) we can 
determine new points along the line. Key In 20 and 
push C y D tor the predicted y-value. y*42 .9400981 1 
when x«20. Key In 25 and push C k 3 for the predicted 
x-value. x*l 0.90280649 when y«25. 

COMPLETE INSTRUCTIONS FOR ’CVf" 

(Keyboard Operation) 

1) Key GTO " \ SIZE 027 and go Into USER mode. 

The keyboard functions should now be now available on 
tne top row of keys. 

2) Press [INITIALIZE^ to Initialize the program. 

This step clears data registers Rll thru R24 
Inclusive. These registers will be used to accumulate 
tne data tor all* tour curve types. The display will 
show t . 
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3) Key In the next Oata pair (x,y) as x ENTEF<t y 
and push [1^3. Repeat this step for all data pairs. 
The display will stop with a count of tne numper of 
the next data pair to De entered# This feature maxes 
It possible to enter only tne y-values when the 
x-values are consecutive Integers which start counting 
from 1. In this case tne display provides the 
x-values which need not be entered. *lf an Improper 
data pair has Just been Input with the C I t] key, then 
Iffwed I atel y pressing R/S will delete the pair. 
Otherwise an Improper or undesIred data pair can be 
deleted by re-entering both x and y and pressing 

Cr-D. 

4) As data pairs are entered It Is possible that some 
X or y value Is negative or zero. In these cases only 
one or two of the four curve types may be appi led to 
the data. The four curve types and their respective 
equations are as follows: 



Type J 


Name 


Eouat Ion 


1 


L 1 near 


y « b*x ♦ a 


2 


Exponent lal 


y • a*e^^ ( a>0) 


3 


Logar 1 thmic 


y • b*Ln(x) ^ a 


4 


Power - 


y ■ a*x^ (a>0) 



If any x-vaiues are negative or zero then only types 1 
i 2 are feasible curves. If any y-values are negative 
or zero then only types 1 i 3 are feasible curves. If 
In any data pair both x and y are negative or zero 
tnen type 1 Is the only feasible curve. The a 
coefficient must be positive for curve types 2 and 4. 

5) After aM data pairs have been Input the next step 
Is to select the desired curve type. This step can be 
occompllshed In one of two ways. Under either option, 
the 41C Should not be Interrupted or else there Is a 
possibility that the data registers will not be 
returned with their normal contents. 

a) To fit a particular curve type, key In the 
number 1-4 for that type and press [SOLVE TYPE j3« 

The stack returns with: 

Z: r and these parameters R07: J«curve type 

Y: a remain stored In R08: b 

X: b R09: a 

RIO: r 

Step a) may be repeated at any time for any of the 
four curve types. 
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b) If all data Input Is positive then pressing 
[SOLVE 0EST3 will autoriat Ically choose the curve of 
best fit according to the curve type with largest 
aosolute value of r* In this case the stack returns 
with: 



Ti r and these parameters 

2: a remain stored In 

Y: b 

X; J«best curve type 



TO7: J»curve type 
R08; b 
R09: a 
RIO: r 



6) Predictions for new x or y values may be made only 
after step 5) has been completed. Predictions for new 
values are based on the settings of flags F08 and F09 
which are automat I ca I I y set during the fit process In 
step 5). The status of flags 8 and 9 for the four 
curve types are as follows. 





Flag 8 


Flag 9 


L 1 near 


clear 


c 1 ear 


Exponent 1 al 


set 


c 1 ear 


Logar 1 thmic 


c lear 


set 


Power 


set 


set 



In general the user need not be concerned with these 
flag settings, and F08 and F09 are not avallble for 
other use and must not be disturbed. To predict y 
given X, key In x and press C y j. To predict x given 
y, key In y and press L * 3. In both cases the 
predicted value Is left In the X-regIster, 

7) f4ew data may be added or deleted at any time via 
the C I+D or C “3 keys. However, step 5) must be 
Performed after updating the data before any new 
Predictions can be made using step 6), The parameters 
• end b are automatically destroyed after Input of new 
PoTa. 
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01»LBL *CVF- 


51 GTO 06 


101 ST- 07 


151 EtX 


02 XEQ e 


52*LBL B 


102 RCL 10 


152 RTH 


03 GTO IHD 06 


53*LBL 02 


103 RCL 09 


153*LBL D 


044LBL ft 


54 CF 08 


104 FS? 08 


154*LBL 04 


05»LBL 01 


55 CF 09 


105 EtX 


155 FS? 08 


06 CF 10 


56 STO 07 


106 STO 09 


156 LN 


07^LBL 06 


57 2 


107 RCL 08 


157 RCL 09 


08 STO 09 


58 X<Y? 


108 RTH 


158 FS? 08 


09 XOY 


59 SF 09 


109*LBL 10 


159 LN 


10 STO 08 


60 / 


110 RCL 11 


160 - 


11 SREG 13 ' 


61 FRC 


111 X<> 17 


161 RCL 08 


12 FC? 10 


62 X=0? 


112 STO 11 


162 / 


13 Z+ 


63 SF 08 


113*LBL 13 


163 FS-J 09 


14 FS? 10 


64 8 


114 RCL 21 


164 EtX 


15 Z- 


65 ST+ 07 


115 X<> 15 


165 RTH 


16 RDM 


66 XEO IHD 07 


116 STO 21 


166*LBL e 


17 RCL 08 


67 RCL 17 


117 RCL 22 


167*LBL 00 


18 EHTERt 


68 RCL 13 


118 X<> 16 


168 CLRG 


19 X>0? 


69 RCL 15 


119 STO 22 


169 SF 27 


20 LH 


70 STO 09 


1204LBL 09 


170 E 


21 ST» Z 


71 * 


121 RTH 


171 RTN 


22 RCL 09 


72 RCL 18 


122*LBL 11 


172*LBL E 


23 X>0? 


73 / 


123 RCL 12 


173*LBL 05 


24 LN 


74 - 


124 X<> 17 


174 . 


25 ST* 2 


75 STO 10 


125 STO 12 


175 STO 25 


26 XOY 


76 RCL 14 


126*LBL 14 


176 4 


27 ZREG 19 


77 RCL 13 


127 RCL 19 


177 STO 07 


28 FC? 10 


78 Xt2 


128 X<> 13 


178*LBL 07 


29 Z+ 


79 RCL 18 


129 STO 19 


179 RCL 07 


30 FS? 10 


80 / 


130 RCL 20 


180 XEQ B 


31 Z- 


81 - 


131 X<> 14 


181 RCL 25 


32 Rt 


82 STO 2 


132 STO 20 


182 RCL 10 


33 FS? 10 


83 / 


133 RTH 


183 PBS 


34 CHS 


84 STO 08 


134*LBL 12 


184 X<=Y? 


35 ST+ 12 


85 RCL 13 


135 RCL 23 


185 GTO 15 


36 Rt 


86 * 


136 XO 17 


186 STO 25 


37 FS? 10 


87 ST- 09 


137 STO 23 


187 RCL 07 


33 CHS 


88 XOY 


138 XEQ 14 


188 STO 26 


39 ST+ 11 ' 


89 RCL 16 


139 GTO 13 


189*LBL 15 


40 X<> 2 


90 RCL 15 


140*LBL C 


190 DSE 07 


41 SIGH 


91 Xt2 


14ULBL 03 


191 GTO 07 


42 ST+ L 


92 RCL 18 


142 FS? 09 


192 RCL 26 


43 RCL 08 


93 ST/ 09 


143 LN 


193 XEQ 02 


44 RCL 09 


94 / 


144 RCL 08 


194 RCL 26 


45 X<> L 


95 - 


145 * 


195 .END. 


46 RTH 

47 RCL 08 

48 RCL 09 
49*LBL a 
50 SF 10 


96 * 

97 SORT 

98 ST/ 10 

99 XEQ IHD 07 
180 8 


146 RCL 09 

147 FS? 08 

148 LN 

149 + 

150 FS? 08 
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B. 'CBVFIT' (GRAPHIBG OF CURVE FITS) FORTRAN PROGRAM 
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